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57 ABSTRACT 
The present invention relates to a hoisting gear for 
patient-lifting device whereby a plunger device (6) is 
displaceably mounted in a hydraulic cylinder (4), is 
supporting patient-carrier means (3) such as a seat or a 
patient-carrying plate and is raisable my means of a 
pump device (8) provided to move hydraulic oil be 
tween two hydraulic-cylinder chambers (9a, 9b) sepa 
rated by the plunger device, and whereby a lowering 
device (39) is provided to permit lowering of the 
plunger device by producing a counter flow of hydrau 
lic oil between the hydraulic-cylinder chambers. 
In order to obtain by simple means an automatic limita 
tion of the height of the lift the hoisting gear is charac 
terized in that the hydraulic cylinder (4) is on top pro 
vided with a stop device (27) limiting the upwards 
movement of pressure means (22) forming part of the 
lowering device (39), whereby a valve device (23 and 
/or 24) mounted on the plunger device (6) reaches said 
pressure means when said plunger device continues in 
an upwards direction so that the pressure means (22) 
controls the valve device to open a counter-flow pas 
sage (25 and/or 26) between the hydaulic-cylinder 
chambers (9a, 9b). 

4. Claims, 5 Drawing Figures 
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4,487,019 
1. 

HOSTING GEAR AT PATIENT-LIFTNG 
DEVICES 

This application is a continuation of application Ser. 5 
No. 256,475, filed 4/22/81, now abandoned. 
The present invention relates to a hoisting gear at 

patient-lifting devices, where a plunger device is dis 
placeably mounted in a hydraulic cylinder, supports 
patient-carrier means such as a seat or a patient-carrying 
plate and is raisable by means of a pump device pro 
vided to move hydraulic oil between two hydraulic-cyl 
inder chambers separated by the plunger device and 
whereby a lowering device is provided to permit lower 
ing of the plunger device by producing a counter flow 15 
of hydraulic oil between the hydraulic-cylinder cham 
bers. 
The primary object of the present invention is to 

provide by simple means at the above hoisting gear an 
automatic limitation of the lifting height. This is arrived 
at according to the invention by providing the hoisting 
gear with the features described herein. 
The invention will be further described hereinafter 

with reference to the accompanying drawings, wherein 
FIG. 1 is a section through the hoisting gear; 
FIG. 2 is a section along the line A-A in FIG. 1; 
FIG. 3 is a plan view of the hoisting gear; 
FIG. 4 is a partial sectional view taken along lines 

IV-IV in FIG. 1 with the pump plunger omitted for 
clarity; and 
FIG. 5 is a perspective view of a patient transport 

wagon provided with a hoisting gear according to 
FIGS. 1-4. 
The patient transport wagon shown (see FIG. 3) 

comprises a wheeled frame 1 with a hoisting gear 2 on 
which is mounted a seat 3 to be raised and lowered by 
means of the hoisting gear 2. 
The hoisting gear comprises a hydraulic cylinder 4 

(see FIG. 1) which at its lower end is closed by means 
of a socket 5 and which is mounted on the frame 1 via 
said socket. A plunger device 6 is displaceably mounted 
within the hydraulic cylinder 4, said plunger device 
being provided with sealing means 7 for dividing the 
hydraulic-cylinder space into an upper chamber 9a and 
a lower chamber 9b. 
The plunger device 6 is raisable by means of a pump 

device 8 (see FIG. 1) including a handle 10 which coop 
erates with a pump plunger 12 via a carrier 11, said 
pump plunger emerges into a pump cylinder 13 in the 
plunger device 6. By lifting the pump plunger 12 by 
means of the handle 10, (see FIG. 5) oil may flow from 
the upper chamber 9a into the pump cylinder 13 via a 
check valve 14 (see FIG. 4). By pressing down the 
pump plunger 12 by means of the handle 10, the oil is 
pressed out of the pump cylinder 13 and into the lower 
chamber 9b via a check valve 15, whereby the plunger 
device 6 is pressed upwards and lifts the patient-carrier 
means 3 which is mounted on a tube 16 forming part of 
the plunger device 6, said tube 16 being mounted on the 
cylinder 4 and telescopically adjustable therealong. 
During this upward movement, the lowering device 
moves upwardly with the plunger device 6, since it is 
interconnected with the upper portion of carrier tube 
16. 
When the plunger device reaches its maximum up 

ward travel, the upper portion of sleeve 22 will engage 
stop means 27 on the hydraulic cylinder thereby pre 
venting any further upward movement of sleeve 22 and 
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2 
the release means. Further pumping motion will cause 
plunger device 6 to move upwardly with respect to the 
sleeve 22 thereby causing engagement with the lower 
portion of this sleeve and the actuators for valves 23 and 
24. When these valves are open, fluid will pass from the 
lower chamber 9b back into the upper chamber 9a and 
will not exert further elevating force on plunger device 
6. 
The sleeves defining counterflow passages 25 and 26 

bear against the lower portion of sleeve 22 and are 
moved with respect to plunger device 6 to push ball 
check valves 23 and 24 off their seats. This opens the 
counterflow passages 25 and 26. 

In order to lower the patient-carrier means 3 a lower 
ing device 39 is provided comprising a push button 17, 
the movement of which is transferred to a push rod 19 
via an arm 18, said push rod being depressable against 
the action of a resetting spring 20, and the movement of 
which is transferred to sleeve-like pressure means 22 via 
a transversal pin 21. When it is desired to lower the 
carrier tube 16, push button 17 is manually manipulated 
to thereby cause the lowering means 39 to move down 
wardly with respect to the plunger device 6. This 
downward movement once again causes the lower por 
tion of sleeve 22 to unseat ball check valves 23 and 24 
and thereby allow fluid from lower chamber 9b to pass 
back into upper chamber 9a. The weight supported by 
the carrier tube 16 causes it to slowly lower its original 
position. 

In order to provide by simple means an overload 
protection when pumping the plunger device upwards, 
the hydraulic cylinder 4 is on top provided with a stop 
device 27 limiting the upwards movement of the pres 
sure means 22, whereby the valve device 23 and/or 24 
reaches the pressure means 22 when the plunger device 
6 at continued pumping proceeds in an upwards direc 
tion such that the pressure means 22 controls the valve 
device 23 and/or 24 to open the passage 25 and/or 26 
for permitting oil to flow back from the lower chamber 
9b to the upper chamber 9a. Due to this structure the 
plunger device 6 will not raise above a certain limit 
irrespective of how much you pump. 

In order to minimize the number of members in the 
hoisting gear, the stop device 27 may also function as a 
cap for closing the upper end portion 28 of the hydrau 
lic cylinder 4 such that the upper chamber 9a is closed 
also at the top. 
A very effective guiding of the plunger device 6 

while maintaining maximum height of lift is obtained by 
providing the upper end portion 28 of the hydraulic 
cylinder 4 with guide means 29 for guiding the tube 16, 
said tube being guided also by the hydraulic cylinder 
while said cylinder at its lower portion 30 is provided 
with guide means 31. 

In order to prevent the plunger device 6 from rotat 
ing relative to the hydraulic cylinder 4 without limiting 
the height of lift, the hydraulic cylinder is at the top 
provided with a radially extending flange 32 engaging a 
longitudinal guide portion 33 on the tube 16. Preferably, 
the flange 32 is provided with a housing 34 of low-fric 
tion material for not obstructing the movement of the 
tube 16. 

In order to reduce unpleasant spring-back tendencies 
at the end of each pump stroke downwards, the pump 
plunger 12 has a conically tapering end portion 35 
which is transformed into a cylindrical gudgeon 36, 
whereby the pump cylinder 13 has a corresponding 
conically tapering end portion 37 with a recess 38 into 
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which the cylindrical gudgeon 36 of the pump plunger 
12 fits. Hereby, downward directed pump stokes are 
further damped and spring-back tendencies are totally 
or substantially eliminated. 
The hoisting gear illustrated in the drawings has sev 

eral additional members such as sealing rings, valve 
springs, etc., which have no direct connection to the 
invention and are therefore not further described. The 
construction of the hoisting gear according to the in 
vention may of course vary within the scope of the 
following claims. 
What I claim is: 
1. A hoisting gear for a patient-lifting device compris 

1ng: 
(a) an hydraulic cylinder attached to a frame; 
(b) a plunger device displaceably mounted within the 

hydraulic cylinder and dividing the interior of the 
hydraulic cylinder into an upper chamber and a 
lower chamber, the plunger device further defining 
a pumping cylinder; 

(c) a carrier tube attached to the plunger device so as 
to move therewith, the tube surrounding at least a 
portion of the outer surface of the hydraulic cylin 
der; 

(d) carrier means attached to the carrier tube to sup 
port a load thereon; 

(e) a pump plunger displaceably disposed within the 
pumping cylinder; 

(f) means to move the pump plunger in a suction 
stroke and a pumping stroke; 

(g) first valve means to allow hydraulic fluid to pass 
from the upper chamber into the pumping cylinder 
during the suction stroke of the pump plunger 

(h) second valve means to allow hydraulic fluid to 
pass from the pumping cylinder into the lower 
chamber during the pumping stroke of the pump 
plunger so as to elevate the plunger device and 
carrier tube with respect to the hydraulic cylinder; 

(i) third valve means in the plunger device, the third 
valve means being normally closed to prevent hy 
draulic fluid from passing from the lower chamber 
into the upper chamber; 
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4. 
(j) a lowering device comprising: 

(i) a sleeve slidably mounted on the plunger device; 
(ii) manually actuable pushbutton means attached 

to the carrier tube; and, 
(iii) connecting means connecting the pushbutton 
means to the slidable sleeve such that, when the 
pushbutton means is manually actuated, the slid 
able sleeve opens the third valve means to allow 
hydraulic fluid to flow from the lower chamber 
into the upper chamber, thereby lowering the 
plunger device and the carrier tube with respect 
to the hydraulic cylinder; and, 

(k) a stop device attached to the upper end of the 
hydraulic cylinder which limits the upward travel 
of the plunger device by contact with the slidable 
sleeve thereby automatically opening the third 
valve means and preventing further elevation of 
the plunger device and carrier tube with respect to 
the hydraulic device. 

2. Hoisting gear according to claim 1 further com 
prising first guide means attached to the upper end of 
the hydraulic cylinder and bearing against the carrier 
tube, and second guide means attached to the lower end 
of the carrier tube and bearing against the hydraulic 
cylinder. 

3. Hoisting gear according to claim 1 wherein the 
carrier tube has a longitudinally extending guide por 
tion and further comprising a radial flange extending 
from the top of the hydraulic cylinder adjacent the stop 
device and engaging the guide portion to prevent rela 
tive rotation between the carrier tube and the hydraulic 
cylinder. 

4. Hoisting gear according to claim 1 wherein the 
pumping cylinder has a conically tapered end portion 
with cylindrical recess at its apex and wherein the 
plunger device has a pump plunger with a correspond 
ing conically tapered end portion having a cylindrical 
gudgeon extending from its apex, the diameter of the 
cylindrical gudgeon being slightly smaller than that of 
the cylindrical recess to allow the gudgeon to enter the 
CSS, 


